importance of teaching skills for medical residents. This review formed part of the development of a doctoral project on medical education. We searched the literature between January 2015 and December 2017, covering the period between 1970 and 2017.
The MeSH terms used in the search were "internship and residency", "education" and "education, medical". The key words used in the search included "residents", "residents as teachers", "residentsas-teachers", "residents AND teachers", "residents AND education", "education" and "medical education". The key words used for the search in Portuguese in LILACS and SciELO included "medicos residentes", "medicos residentes AND educacao", "medicos residentes AND ensino", "educacao medica" and "ensino em medicina".
The articles identified as containing information regarding teaching skills for medical residency were selected for intensive review and were analyzed by two authors (SAF and MPTN). Searches of primary publications referenced in other articles were also included.
These were selected for intensive review and were analyzed by two authors (SAF and MPTN).
RESULTS
The search in LILACS and SciELO using Portuguese key words did not yield any results on the specific topic of formal residentsas-teachers programs, while the search in MEDLINE/PubMed yielded 213 articles, of which 44 were found to contain information regarding teaching skills for medical residency. The references in Portuguese that were included in this paper were extracted from the personal files of one author (MPTN). Table 1 describes the numbers of texts extracted from each database. The relevant publications included original articles, systematic reviews, critical reviews, randomized controlled trials, guidelines from medical education experts and material from pioneering authors in this field. Table 2 shows the most relevant studies included in this review and summarizes their main characteristics.
1) Selection of relevant articles:

2) Residents-as-teachers programs from abroad:
Specific agendas for training residents in teaching skills were first developed in the 1960s. Since then, the numbers of residents-asteachers (RaT) programs around the world has increased and their methodologies have improved. RaT programs are nowadays part of most residency programs in the United States. students to be as important as role models formed by attending physicians, for their education.
Medical residents are an essential part of the workforce in most Brazilian hospitals. In teaching centers, because of the humdrum nature of daily tasks, there is an additional responsibility towards helping students and peers, to help them improve their knowledge and technical skills. Several authors have noted that the word 'doctor' comes from the Latin verb docere, 5 meaning to teach, with the aim of highlighting how teaching is important for all medical professionals, including those under training.
American researchers have estimated that residents spend almost a quarter of their residency programs teaching others, even though they are undertrained for this purpose. 6 Much of the "informal curriculum", including professional values, is taught by residents. 7 This process focusing on peer-to-peer cooperative learning remains poorly studied.
Development of clinical acumen through good clinical teach-
ing is a key component of medical education. Few residents will come to postgraduate training with well-developed teaching skills or a sense of their relevance to student education, or with knowledge of the principles of adult learning and its theory and practice. 5 Pioneering studies conducted in the United States and Canada have highlighted the relevance of training medical residents to provide them with teaching skills. These studies demonstrated that 20-25% of the residents' working hours were spent on teaching activities, 6, 8, 9 and that medical students attributed 30-85% of all the clinical theory that they acquired during their undergraduate programs to teaching given by their residents. 10, 11 All of this exchange of information is provided through long working hours and exhaustive periods on call. Despite all the information presented above, doctors, medical students and residents receive little or no formal instruction on how to teach. 10, 12, 13 Both the American College of Graduate Medical Education 14 and the Liaison Committee on Medical Education 15 have recommended that formal instruction on teaching skills should be provided for medical residents. These activities have been deemed to be so important that Louie et al. 5 described the development of residents as teachers in terms not only of a necessary personal obligation but also of a national priority.
The aim of the present review was to assess the significance attributed to programs on teaching skills for residents that have been described in the literature. We aimed to compare these results with findings in Brazil, in order to provide up-to-date conclusions and recommendations regarding this topic.
METHODS
We conducted a review of the literature, using MEDLINE, PubMed, SciELO and LILACS databases to extract relevant articles describing residents-as-teachers (RaT) programs and the To examine the evaluation methods for resident teaching courses and estimate the effectiveness of those teaching courses.
Resident teaching courses improved resident self-assessed teaching behaviors and teaching confidence.
Further studies were needed to elucidate the best format, length, timing and content of these courses and to determine whether they influenced learner performance. 18 reported that being a role model was the tool that residents who were teaching most frequently identified. Acquiring teaching skills was seen to involve complex conscious and unconscious activities, through observation and reflection on behaviors.
3) Impact of residents-as-teachers programs on residents and students:
RaT To guide medical educators involved in the implementation of RaT programs.
The authors highlighted the importance of congruence between formal and hidden curricula and encouraged evidence-based approaches within education.
Al Achkar et al. 16 
QQS 221 residency program directors Multiple
To compare the number of RAT programs with data from a previous study in 2000 and ask for feedback about the importance of these activities.
Over 80% of the residency programs surveyed had implemented RaT programs. Program directors had realized that there was a clear need for formative training experiences for residents. Chokshi et al. 32 
2017
IR 29 second-year residents Pediatrics
The authors developed and evaluated an intensive one-day RaT program curriculum using a flipped classroom approach.
Residents demonstrated statistically significant improvements in performance between pre-and postworkshop evaluations through objective structural teaching evaluations and attitudinal and selfefficacy questionnaires.
*NR = narrative review; QQS = qualitative and quantitative survey; FG = framework guide; QS = qualitative study; RL = review of the literature; RCT = randomized controlled trial; SR = systematic review; IR = innovation report; NA = not applicable.
Table 2. Continuation
In a qualitative analysis on a teaching initiation module that had been presented, it was concluded that it was possible to develop pedagogical skills at this stage, in a process that would be coherent with changes to health and education policies. 25 According to the same authors, residents needed to learn: Kirkpatrick's outcome scale were effective (Table 3) . 28, 29 The evidence supporting RaT programs appears not to correlate the time spent on training with efficiency in teaching. Even a one-hour intervention showed benefits in a study involving internal medicine residents. 30 A four-week elective course created for senior and family medicine residents paved the way for a paper giving advice on how to create a RaT program. 31 In another study published in 2017, 29 participants were enrolled in a successful one-day RaT program that used a "flipped classroom" approach. 32 In another systematic review, an efficacy analysis was conducted on residents from a wide spectrum of specialties who participated in single programs. 33 On the whole, the interventions and outcomes measured were heterogeneous and the quality of the methodologies varied. The authors felt that these programs brought the opportunity to advance educational research in this field. 33 Residents who teach acquire the material that they teach more effectively than they would if they did it through self-study or through attending lectures. 34 Their teaching duties have been linked to greater job satisfaction. 23 In 2016, a meta-analysis revealed that most studies on residents-asteachers programs had significant methodological flaws. Nevertheless, it was found that the main impacts of these interventions included 
4) Content of current RaT programs:
RaT programs have been delivered using many methods, including lectures, small-group discussion, practice with peers, videotape reflections and role-playing. The total number of hours dedicated to RaT program instruction varies widely. In the USA, RaT programs are more prevalent within pediatrics, family medicine, internal medicine, psychiatry, obstetrics/gynecology and surgery.
A thematic analysis identified five main reasons for imple- (5) RaT instruction is not desired. 
5) Brazilian context:
A recent review of the literature only identified one study on
RaT programs in Brazil. 36 The authors concluded that there was no description of formal development of teaching skills within medical residency curricula, according to the databases that were searched. Regarding the teaching-learning process (for residents in family medicine), the authors stated that the pedagogical project and teaching plan for RaT programs constituted a social complex that would need a reflective, critical and collaborative approach.
DISCUSSION
This narrative review shows that residents with better teaching skills might have greater knowledge of taught material and better clinical skills, according to some studies, which in turn enhances patient care. Students and senior doctors agree that residents have a critical role in the teaching process. 37 Residents themselves can also recognize their protagonist role in spreading knowledge to students, peers, patients and families.
Around the world, universities set the goals for preparing residents to teach. These objectives have been seen as an effective way of improving the entire educational experience of residents and preparing them for the future.
It is not just in developed countries that the importance of training residents in teaching skills is acknowledged. Some developing nations are also publishing their own experiences in this field.
One study in Nigeria has highlighted the importance of bringing medical residents into the teaching scenario in countries with limited resources for hiring teachers. 38 RaT programs are delivered using many methods and a great variety of lengths of training. However, the resources available, and especially the expertise to lead the instruction, are not distributed equally among residency programs.
Data on training residents as teachers in Brazil is scarce despite the creation of new medical schools and the resulting increase in the number of students, which has brought difficult challenges to the educational system. There is an urgent need for better preparation of edu- 40 Our study also revealed that significant positive changes to the residents' teaching skills were achieved.
One innovative facet of this study was that it included scarce data on RaT programs in Brazil. We aimed to explore the reasons for implementing RaT instruction, given the fact that most Brazilian programs for residency training currently do not include RaT programs. We face the challenge of teaching pedagogical strategies for medical residents in this country. The positive effects may be of great significance for students, medical residents and patients. The present study was susceptible to selection bias and reporting bias. We also only explored instruction of RaT program mode that had been introduced. Hence, little can be concluded regarding the effectiveness of any other form of instruction or the relevance of any other targeted skills.
CONCLUSIONS
It is necessary to add pedagogical training to the training for residents and others working in the Brazilian National Health System, regarding ethical, technical and scientific knowledge.
Some successful initiatives for developing skills and attitudes within healthcare education have emerged. However, these are still insufficient.
The necessary expansion of medical residency programs and the already inflated number of medical schools in Brazil both require qualified teachers. Implementing pedagogical training during residency training could improve clinical skills and patients' care.
An accurate diagnosis regarding the state of pedagogical attributions among medical residents in Brazil is urgently necessary.
There is also a need to understand what tools are at their disposal to perform the act of teaching with quality and efficacy, cooperatively. Considering the positive effects that have been demonstrated, it can be argued that all residency programs should require residents to undergo instruction relating to teaching skills.
Along with teacher development programs, training for medical residents as teachers has the capacity to boost the quality of healthcare education in Brazil.
